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(54) [#gu©fci*j #r8fcBS!ff#'MJV7. 

(57) [giBJ 

mm: Baff^-okxaififiw (hbs • as) 

[ URfe^K ] HBs-AgfcitfPI 

6aHB3 7 ( c ) I gMffift (A 
b) ZftomBs • Ab (filBMIffife^ffifitft) com 

inztt ix-feix net-* s c a*» $>*it w 




1(2) 002-327000 (P2002-327000A) 



tt-v^Miz-m.L. &wi i sizti^x o *jy 

tfhUt-ywftbWzft&l. &W.\ 2 0W3UT7' 
)l? S y#7'a y yoffcb 0 isfcft L . fig 1 7 0 (ctj 
vvt*yy#n-f ^yflftb^fcaPlEU ft* 2 1 3£ 
ft -fe 'J y#n -f yy ?)ft£> 0 lizlF&tl £ o t 

twists 

( b ) ffiea^**acK-fii#w«^**»flw-4wc 

( c ) w&M^zmm&m&Lxwm&mt 
mmiz%a ix^&mtzmz-th xmt . 

( a ) mimL%tit:mz®}iii-&z\kiz£ ofrie^ 

( a ) «aeiryr/i'*B(Btft«Lfc^< 1 a$ 

(b) l((Ea^Sr«K-*S*^^ftSrm-f4<0(c 

( c ) mm^mmmsmzttixmmimft 
kimizm&ix^mmzmmz^&Tm. 

ztizx <9mffl&vy7JWi l zmz> BSSBfoaffft 

mftBmmwimizftm ixmm tuz*;? n- 
•fmwxh *) , gran* BSA^HStKc*! v > 

BSffJfe»4Sayw2*|c*»<9<^EII*<. ft* 1 0 

3 tfc^T 4 y o a y y#* ^-*-yoftb o 

#4 1 , ftl 1 2 0 fcfc v vt 5 y#7'a u y oft 
fcOKSfcU ®M1 7 OKftWC-te'J y#n^y<7) 
ftb9fc#ftU ftS21 3t3t3V^T-fe'Jy^P-f 

[000 1] 

mmzmu mz. ro>mmii-tmm&% 
frt,mitzmmzmtz>. 



[0002] 

X-C&SBSJffjfe'M^* (HBV) (*&l££fimtt 

2mm.3 2 2 1 mcDt&Mtt ( b P ) (^RitVAJ* 

LT^4. 

[0003] 

(subtypes) jPHJg*;fVOvt, HB VftM_h<7)||&|> 

xt'h-7-H3fft4ffiftii<fc93HI:T'#4. HBs • 
Ag (BWm&lffiinM) 

-f&frfe. adw, adr, aywfcj;!/ 
ayrtC4HBS*l4. fWrJUtitfctHvc. ^tl^^TO 
4S^«ffi»M^£H^ ( a d y w r ) ££trH B s • 

adw. adr, ay w#±tf ay r fcttJ&t4ttlSte 
ftSB^if&ifrf =5r^b*> r S j #yWKrtfc#ttb 
"0*4. ttfc, aKyfiMl 2 2fc±t/3KyftSl 6 
0 fcistvc Site?}; <fc 0 a- VikZtil 2g»?)7 5 
7l$!S#£ft^il&4ffilI14S^£&£t4t:# 
it>tlXZtz. ri^C (preC) W>'HBe • A 

4. dcO^-^^Xti-ewi^^VA (pregenomic) RN 

nmco D N A *7 >f (c JtK U T K v )KSeftK * ^-f . 

^Off«^^M#:Ofi^tt{±V7f-y • (va 
ccine escape) tiXVUB s • Ag&ttPT^ 

[0004] 

s • AgftJ;^|lI^^S!^^l>fitHBa7 (c) 
I gMCtf* (Ab) ^#oSlHBs • Ab (CiBSffr^ 

ifi. hbs • Agizn-t&bmm.n*; tv-i-ivn 

W ( m • Ab ( s ) ) W«*;Wc J: 0 . #»#f ti 
[0005] 

[56W^J6<^B3 1 9 9 9^ 3^ (c*v4 h ■ ^ 
LTfHffiffittS:*LTV^^yffifis»S:Wi-44 3* 
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X . z a&RtJJl uzstwmm ( l f t > mm . * 

ALT : 450 I U/L ($gffll 0 I U/L^j 
S3 5 IU/L) .AST: 2 50 I U/L (ftBUO 
I U/LBM4 0 I U/L) . #y7-GT : 38 3 I 
U/L (OI10 I U/LJ!jS5 0 I U/L) £1TLT 
fc>). t*'j;l/t> (Bilirubin) {43. 8/2. 6mg 

/dL (^it/K^n) mm. ^-It: 0. II U/L 

. 2 I U/LtJiWSSHi :0. 01 U/Lftm 
0.2 1 U/L) X'hlZblrftfr^tz. 3&£ftS& 
«MBt«lHBVjfli««aEfc4J»t*^l»Itt* 
a&Urii:?**. 4fc» H#fcl£«Jg£ ( E I A ) 
teJ:SHBV*?-;&-Sa8&£li» HBs • Ag : PH£ 
O2/0. 0 5 1 ) . ffirlBs ■ Ab : Aft (0. 4 
1 7/0. 206),tHBc - IgM-Ab: fl£j£<0 
»tt ( 0 . 371/0. 2 0 8 ) . Sir! B c • I g G • 
Ab : !6K£>l8tt O2/0 . 4 12). HBe ■ A 
g : Nttt. fcilA'KHBe • Ab : WBL (0. 19 7/ 
0. 8 3 0. fltefcJt) "Cfcofc. CtASiffJfeAb (K 

») fcctu'SicsiF^ftAb (jstft) commm&x' 

HBVV-tf-fcim&^-gtttt.fcD. HB 
VfiUI (Ag) £it8'$-£jfctf>{C$H t i£ (molecular rae 
thods) £&mitl. 

[0006] jB*trLFT«aEtov^ll«Wfc:«^ 
*C. ASTJUR: 80 1 U/L£-£^. 1 0y£ 

wmmm^comzio *m®mmLxm^t>ti 

fcHBV7-*-|JHBs • Ag : Utt O2/0. 0 
56) (DiaSorin. O'JTSI) fcitMftHB s • A 
b : Utt ( 5 6/5 ) (BioMerieux. Mini-Vidas. 77 

Be • IgM-Ab (0. 3 0 3/0. 22 1) (DiaS 
orin. OH TIB) J&HSWrflWS^fcfcSUfc. 
[0007] |IMU : HBs • DNAOflfeBtiJilfltl. 

/T-i/'-^A-^-^^T^-h (GuSCN)« 
Hg^T 4 0 ju LWvrW^ D N A£$m LTft 

^ nn*/^«iaj«yifc: i 6 R N A&MCO&-X 

mmrn^-u^ixmrnttz. 5®mm.<mtm 

»[5. 7 5^GuSCN, SOS'Jt/UOr-'J.* 
-CI (pH7. 5). 1 OOSU^KO 2-*)Vt]7 
r-x^y-ykkitfl 5jug/mWJ (A) ] £ 1 

e>m&®)£ 6 0 'CT' 1 0 ftlSttlgR Lfc . 4vr 
o;\V -/WMC «k 0 D N A^U -y h £»"C . 7 5 
%X^y-/UcJ;0^#L^. *9»U:DNA 
h £ 5 0 u L<7)PC RKJ&mm<r)*lz*ti?ti4 
Ov^DtwSlSir?^?- (F l-6i$J:tf 
R 1 - 6 ) fc&fcSSKBU:. iOM&fe* 9 5*CT3 



ftHMLfcf&K, t-?;P-t^7- (thermal cy 
cler) (tKIU. Perkin Elmertt. GeneAmp PCR System 9 
600 ) {CfeV >T 9 4 °C/4 5 *MSL 5 5 °C/4 5 
Jtf 7 2°C/4 5{MH^^>Ai 3 O0OPC RlgfcJ 
9«yiU:. 0. 5jwLW»lHIiPCR4jfi1i| 

wc. ffi-^JIIga^fiU F l-7fcj;t/Rl 3- 
2 d ^77^ V-fc J: & Jii 2 El @ P C RiBJIWSW)*: 
»©fy7"V-M:ltffli>it, J f&L£J:? : 5:6 0 4 
(bp) 6DDN AW&Cti hW&CT>P C R£j0t) 

[0 0 08] HBV • DNA (£»tAil#^ (accessio 
n number) J 0 2 2 0 3 ) *»4>SS»Lfe±IE^PC R7° 
yO- • y-^yx (5^l^^^-H • J'-^X) {4 

|gl0@77^T-^I 

F 1 - 6 ( 2 3 1 J!jS 2 5 2 ) : CCTCACAATACCGCAGAGTC 
TA 

R 1 - 6 (81 67^8 4 2 ) : AGGGTTTAAATGTATACCCA 
AAGACAA 

F 1 - 7 (246 ^5 268) : GAGTCTAGACTCGTGGTGGA 
CTT 

R13-2d (822 JbS8 4 3): ccgaattcTAGGGTTT 
AAATGTATACCCA 

^o--^SWtEcoR-I»ffi«:R13-2d 
CO 5' WKt&OBLtl. 

[0009] : is-yyZimSirlt&iVZk 

mm. 

A (Qiagen) fciOa»U d*Ua&Wt. DNAy- 

^-yxtJitXSaieitMJEL-C^n-^y^L^. ft 

8tt<3S^DNA^-*y*^£lT&3fctf>fcDNA 
5/-*X*ffl®5WH*>?n-yfcl|MILfc. ABI 377 
DNA is— *rV*t— (tKEI. PE Applied Biosystems 
th) t3fcV>TBigDye Terminator Ready Reaction kit^l 
B (*H. PE Applied Biosystemstt) IzX'O'ffi'ftCOX 
hyyY (M) tatJBUTif^Ust-f-H • 
^SL-Jt. -ttfJft, Usergenevt y^r-^* (tKH, «7 ^ 
Xayyyffl, Vr^ Vy^DNAStarti) COSeqMan 4.00 

Lasergenen' /^r--; ^ -f y v-yj'H. 

7f-f y y^DNAStartt) OMegAlign 4.00^ i/ P.-MZ 

iRSL^^WOv-y-yxfiS^^* 

Ziffle?) 2 8ffliw*waie(M**XKfc:f Ett $ fix 

-?yzfrmmuz. 

[00 1 0] mmm3 •■ S-HBs • Ag;n--y^ 
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±fS<OP C R&J*ft£ X b a-I/EcoR-I ifilJIBBt 
miz X 0 ?Bft Lfc . 5 9 5 fflcoig* » 7 7^yM:J; 
Orsy^n^f^y (32) *^«gp MVaJisy 
(226) ) 4T*S-HBs Agfi6<086%£3-K 

-«T8MICEMS*IT VvfcW^Ia y w • S - H B s 

• Ag77/^y VtWZ&Ltz. ttlZ. LIPOFECTAMIN 
E PluslJgg (*SL MU—yyV^life technologie 

stt> im^xcos-7$m&iz'o^xhy>z7 x. 
? : s 3 >£m~?t:. *<m. cos-immmizx 

^ML»S-HBs • Ag££:frL?U&ig* 

^3^ftW7 2l^fiaitJ*fe:lBife. I41ayw (wt 
(ayw) ) ■ S-HBs • Ag ( GeneBankg(tAft.# 
•f- J 0 2 2 0 3) LTttffi-f ZtiMzmi 

t o o i i ] mmrni : &mimH b s ■ a gffin^s. 

SJUxSwt (ayw) fcil/LBN^MttS-HBs 

• Agmmv>Y4 v+n&Aztuf&miE i a 

($*&»£) CiOSffiW:. iaa<o#u^n- 

+)]&f&XTf6WAn*S9u-1-Il'irL# (mAb 
(s) ) <o^*/P*J8^£<a!lia££1t*ofc. Clii^ 
tit^HBs-Ag(ay/ad) (#BL 

7^77y'i5/^'t) , HB-K H 
B-8, HB-9, HB-13. H B - 1 B 

( s ) zmmmitzm>kmcoHBs ■ Agizmix 
tmi. z\ix^tadnxifa.y<mi}<rmwMi l znL 
xmm^ix^tz. e i a (mmftmms.) k<£9 

KllSfcct^'fflM^SHBs • Agtf>RJCtt£il!Jj6Lfc. 

a#Wf;. siu^y^o-t^fiiftmAb < s ) 4 

^{i^U^O-^SlHBs •Ag5-7-f;o^^- 

• ru-h±.izm^ixmmtx4xnzmnuz. m 

m%&.$m (E I A) £ff&3!iffc, «-7V-b£ BS 
A 4 P B SKcfc 0 2 5*CT2BSISBIilrL£. § 

fcfc, 5 0^L<9HRPjf^#CD#t77n-- *vM»;* 
k'M&lfcl 5 0^L«t^ (IflL?t4*:f±#§?U: 
Iii.IHBs ■ AgtfSft) fci08i#»«*!aEji3e 

(E I A) £ H&cO-fyjM yf^K*Tff*-ofc. & 
7V- h £ 3 7*CT"9 03J-f a^- h Lfcf£fc:, 
0.00 5%C0Tween 20£#*"f £ P B St* 9 6 EBfc 
ftUc. 2 0 0/tL<7)OPDH (tKBL J^/V 

tt) Srff o 3 0#ffl*>tfcttm&4 ^a^-yaytJ: 
9#7U-h?:JEfRU:. *<Mk. 5 0uL(7)4Mfc 

(4N)«H«cJ:9«t5Sl«*fl f JtLfc. 
Sl&V-f ?0;M • 7°U- hif&i§* (3(503. Mole 
102 - 110 - 120 - 130 
wt(ayw2) GMLPVCPLI PGSSTTSTGPCRTCT' 



cular Devices^) ±"C8iyWR9 , Cl^<0i(SftSr4 9 
Onm (77*- WW) fc*5ltl>#£?&g (OD) t L 

rasLfc. 5^ett47tiiii4^HB s ■ Agfei^ 

jS^Tf-Ht*f-tl.#*y^n-^H5tfk (mAb) CO 
«6tt*IMW4fc*>fc. (direct E 

ia) tttffftofc. t^^, nwu-cMwtmifLfe 

#t/^n- TvUfftt (mAb) C0-gC0$&8?i£7V 
-M^y^f^-M. £;h.£><7*&7V-Miftl! 
Lt*?gtt<OHBs • Ag4£(2IMJIL£^7°^K 

*5/^~ trl^L^7h'7 hi5t^"77 I gG££H&co 
>f yJra^-xgy^iO^L^^XI gG£8Kf{ 

0 mm Ltz . eattaasfMs ct tf»4a s-hbs- 

Agi->x^>^6lS7*n-y^fcJ:0^#fLfc. HB 
s • Ag<9*g^9±«*S£»l>7 4;l^- (*ffl, 
Milliporeft. Biomax-100) \,ZX 0 1 5^C?gf8L£. 
ClC0£I»i?j£:NuPAGEl Q%MX- V V 7S D S (# 
11, tyf^X^, Novextt) ±tiBIILfcat. Xh 
o-fc/l/n-*J8fc#Ljfc. ^LfcSSfcHB s • Agt 
J7U-1~)imk (mAb) (Ci0^7'o.yb$)iat 
fc. .TC0*££li&ig7 - ny h • i/XfA (#BL BioRa 
d, GAM-APft) ^fflV^^ajLfc. 
[00 12] : HBsflftDNAy-m 

fcit^rs 7i§^- 

$T$&Lebanese (LBN) '£M#=C0H B s ■ DNAy- 
5-VA*m£?mz-C>\vZftVxLtz. ^HftCOHBs • 
DNA=y-1ryxb^m^2 8mmm^UB si 
<r)m<7)~/-7->*.ltmz£ <0 Z\f)3cmn B 

s*jifi?faiD»fc4MiLfe (Hi) . iojs*wii» 

^ov^r^jiiif^W^^^iliifi 1 ^*)^*^^^, ; 
£7)HBs^MftOTS7it^-7-y7.(iay w2 • HB 

T<0^n-yflsfc:*JV>-C±IELBNS;**OffilB3 2^; 
SfiB2 2 6rtttJ*t4 5S^C07S /IBJJWA^tl 
fc. i^I^{±{5gl 0 3COM (^^-y) (ATG) 
(^fvn^y) (ATT) . {Ml 1 8 COT ( h 
M-riy) ( ACG ) -»K ( U y'y) (AAG) , fiil 

1 20cop (7°oyy) (cca) -»q (/;w$y) 

(CAA) , fitKl 7 0C0L (n-f vy) ( TTA ) -» 
S (-tyy) (TCA) i3«fctfl&g2 13L (a>fi/ 

y) (tta) -*s (-tyy) (tca) rs 
/BtffiBl 2 2fc*JV^tt, 3S^co^n-yft^Ar 
g (7/i^-y) (aga) co>—^yxS:WLTV^ 
*^ 2S«C07n-y#;(iLy s Cjy'y) (AAA) 
cOv— 7-y7.5rWtTV^. fflMiMLBNcOHBs • 
Ag«Sfct»vai. Arg (T;^-y) ({2B12 
2) **-f6^-^y^S:fflV^. 
-140-150 
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LBN 

[0013] M±W.H B s 



-I- 



-K-Q- 



Agcr>ay-tyy-x ■ >>- 

(X02496. M32138*3j;t/S7) ipt>tmiti. 
r aj tiigmT-ffl&ttlX^l (Stirk HJ. Thornton 
JM. Howard CRCO r BMf ^BmtJiMiZMmt I htf 
U^/ijiV ■ if^ (A topological model for hepatiti 
s Bsurface antigen) j (Intervirology, 199 2 

^.33(3), mi Aswrnm 5 sw) ) . 

[00 14] HJIM6 : COS-7Mmzm&ffikl. 

mitzmimBs ■ Agmuznmitzm&.mv 

mmi^HBs ■ AgXmM-lXO. lmg/'Jy WW 

tm 0 . 2 m g / u 7 h frcommm-fo 1 fc . ^siaw 

±8*fflP*W>4He L£ H B s • A g moSBKfco V 
H*fc . Z <T)Wi% , 7 2 BtPalfc J: 1 4 4 B#|g|C0#l§ £ 

fcfeJti^HJittJv^T^riaBi'Srfrofc. 7 2f$is]fc 
it* 1 4 Avmiz&wxwk itz±m^m^imix 2 
1 6 mmizti 1 vt jr* tfc««ao±«»«{i 1 / 5 

[0015] HS£$|7 : *ffiRiEtt<^i-«f . 
IfigUSHBs • Ag (ayw) &£tfK£&£)|#H 
B s • A g ( L B N ) <D#i£ifM<9±?g^l£ 6«$c7) 

ty^D-t/Hitft (mAb ( s ) ) a^jWt+JHc 

A$£l : 4 0ifc«4 0f§C*RLT|3|*OliUIiftS 



t) HBs • Ag£*f-tl>4»7)^/?n— ffVfflfc 
(mAb ( s ) ) OlS-&«aittfcHB/3A»fc:»#*Ra:t 
fc. HB- 1 6***tWifc*ttT. Jft9 0%O*833l 

>M3ttt (mAb ( s ) ) . HB- 1 3*3J:t/ 

H B - 1 4 CO L B N3E*#fc*f*f SIS'&SMEU 5 fSBM 

By-yyzizttix^mm'fct). ?y^o-t^ 

ft (mAb) C0HB-9(iSI2^-7°WcieM$ix 
T^Sffitl 3 7^S(agl4 7^v- yyXlZftLX 

mmm'hhzt&ftfr^tz. s&tHB-i, hb- 

8t5j;tXHB-l 6«3S8OTy ^n-^/Mftfls (m 

Ab (s) ) tt£T-»U:1«tt**W:. 

M70 7 FJ»:±3VVtSDS^ttL£HB s • Ag 

\,znLxKfcht£^bK fflmmz&ufc ( e i a> k 

*U:. t/^o-r h;HJt# (mAb ( s ) ) <n 
HB-l 3fcJ:lfHB-14{4iF£Il*JJ:tfLBNl!tf) 
M*<7)HBs • AglZttlX&mz7nyhZtl, Ztl 
f ) 2» : &/;n-t/W (mAb ( s ) ) &&M 

mmzmm< m. uc#x e h -rests ix^&z 
mi] 









HB-l 


HB 8 


HB-9 


HB-13 


HB 14 


HB-16 


ffl^MSlBft (%) 


55.5 


55.7 


35.3 


530.1 


665.2 


10.3 
















HBs • Ag**&C 


1:8X10 5 


1:2 X10 5 


1:2 X10 4 


1:4X10 4 


1:4X10* 


1:4X10 5 
















(ft1B12275S4MB137> # 


0.161. 


1:50 


0.154 


1:50 


0.125 


1:50 


>2.00 


T:2K 


>2.00 


1:G00 


0.121 


1:50 


«£fil3975S{iH147) # 


0.183 


1:50 


0.223 


1:50 


>2.00 


1:500 


0.250 


1:50 


0.331 


1:60 


0,119 


1:50 


(t»12275Sfi[B147) # 


0.201 


1:50 


0.261 


1:50 


>2.00 


1:2K 


0.292 


1:50 


0.340 


1:60 


0,143 


1:50 




(ayw) 
LBN 






n.p. 
n.p. 


++ 
++ 


h++ 
+++ 





rn2] 
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[aifcO^T] : (EIA) WWlXi'J^By MfetiWl*© 

* : fflaWgM4£100%fc&£Lfc5?**g (ayw) fctf-f -SS-ty £ D-^ffif* 
(mAb) 0R*tt*»&»*Lfc**»f* (OD) t-Jt»Lfc®^©LBN^S#{'^-rS 

ttStru-j-frtfift (mAb) ORM^SIIWUfeX^ttft (OD) ttT^Ufc. 
** : ^y^D- ^JVtfi* (mAb) *-£*£ftHBs • AgfciaKSBSf^ffllS 
(eta) icfe^T^#SS=i.oo7iSi.2bcDffi0i5fS^«#sfc*^s- ; ey^n-±;i/ 
fiitt (mAb) CWUTj6»t«*l**R*tl/T«IUfc. 

# iK^ttSffiSSn&^^^^^^/^n-^St^: (mAb) 

& (OD) <hbTSSL7i. £T©*y*n--:J-;Hfi# (mAb(s))«iBg£|B)-i8rjSPJ|j| 
»*i&«J:5K8l«lxfc. £T©^7^K • *>-^>X£5f£2g (ayw) catttoT 



[0016] *%ty<7)mmmmTe>n*)X'*)h . 

( 1 ) ®mm*xhWz&^x&mmmmk$mijL 

W&%s®thtt*><r#&fr<9 f—X'fo-oX , mi i e 

( 2 ) wi i izmvmftBmmwtmizm 

( 3 ) gftJBft ( 2 ) (Ti^J 9u-+fWtik*%®th 
(4) BSIFife«ietSHtWLT1IS«tlS^t4^: 

<fcfc i y ? o— jvHJtfr***-*- 4 3 ^ft 



[0017] 

^asifitK ( h b s • a g ) <ommc$ffl£m#im 

[0iSW«m=SriJ4W] 

[01] HBs • Ag (BSSf&ffiffiM) VJl*OJk 
tM&Xtf%li}JhM^r (accession numbers) £Srf 
0T'$>4. -iWSlttHS 1 3»^^i: (Norder 
H, Hammas Lofdahl Courouce AM, $5 it/Hagnius 

L0<7) r Bl^&^9TO^&4iriif M<07S /fy 

/•MWBj (J Gen Virol.l 99 2^5^, 73 (S5 
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1 « Title of Invention 
A NOVEL HEPATITtS B VIRUS 

2. Claims 

1- An isolated variant hepatitis 3 surface antigen comprising an 
amino acid sequence wherein mutations *rera hepatitis B wild type 
ayw2 strain-appear as follows i at position 103 isolaueine is 
present instead of methionine, at position 118 lysine is present 
instead of threonine, at position 120 glutamine is present 
instead of proline, at position 170 serine is present instead of 
leucine, and at position 213 serine is present instead of 
leucine . 

2 . A method Tor determining the presence of hepatitis U in a test 
sample, comprising! 

a. contacting a test sample with at least one monoclonal antibody 
claimed in claim 3 attached to a aolid phase, to form a 
mixture, 

b. incubating the mixture for a time and under conditions 
sufficient: to form antigen-antibody complexes, 

c. contacting the complexes with an antibody conjugated to a 
signal genar-ating reagent that is specific for theeemplsxos, 
and 

d. determining the presence of KepaUitifi B present in the tea* 
samp i.a by detecting the signal generated. 
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3. Detailed Description of Invention 

BACKGROUND O* THE INVENTION 

Hepatitis B virus (H3V) , a small double stranded DNA 
virus, can cause a wide spectrum of clinical 
presentations: asymptomatic carrier state, acute self- 
limited hepatitis, fulminant hepatitis, and chronic 
liver diseases including chronic hepatitis, liver 
cirrhosis , and hepatocellular carcinoma. It has a 
circular genome of 3182 to 3221 base pairs (bp) . Four 
major subtypes have been identified and, can be 
differentiated by antibodies that recognize the 
different epitopes on the HBV surface. The HtisAg 
particles carry the coinmon determinant, "a", as well as 
d or y and w or r subtype determinants, and are 
classified into the four major subtypes, i.e., adw, adr, 
ayw and ayr. Rare sera contain IfBsJvg particles with all 
four-subtype determinants (adywr) . The antigenic 
determinants for the main HBV subtypes: adw, adr, ayw 
and ayr lie in the surface or *S" polypeptide. Two 
amino acid residues in particular, encoded by the S gene 
at codon positions 122 and 160, have been postulated to 
determine the different antigenic subtypes. While, the 
preC regions have frequently been reported to have 
mutations rendering HBe Ag negative. The virus has a 
high rate of mutation relative to other DNA viruses due 
to its mode of replication by reverse transcriptase of 
its preganomic RMA. The importance of a novel mutant 
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can be reflected in vaccine escape and HBsAg detection 
failure, implicating a public health problem. 
Summary of the Invention 

We have identified and characterized a new surface 
mutant of HBV. The mutant wag isolated from a 
symptomatic patient with Down's syndrome who was found 
to be persistently positive for both for HBsAg and anti 
HBs Antibody (Ab) with an squally long-lasting anti-HB 
core (c) IgM Ab. With a panel of six monoclonal 
antibodies (mAb(s)) to HBsAg, we evaluated the mutation 
influence on the major epitope of the "a" determinant 
antigenicity. 



Detailed Description 

A sample was taken from a 43 -year-old white male patient 
with Down's syndrome who presented with jaundice to the 
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American University of Beirut Medical Center in March 
1999. The patient had no history of immunization to 
HSV, no transmissible risk factor including blood 
transfusion, IV drugs, homosexuality, family HBV 
infection or hemodialysis. During investigation, he was 
found to have elevated liver function tests (LFT) ; ALT 
450 IU/L (range 10-35 IU/L) , AST 250 IU/L (range 10-40 
IU/L) , garama-GT 383 IU/L (range 10--J0 IU/L), Bilirubin 
was 3.8/2.6 mg/dL (total/divect) (range, total: 0.1-1-2 
IU/L and direct: 0.0-0.2 IU/L). More significantly, we 
noted incongruity in the HBV blood tests. The I5BV 
markers te3t results using enzyme immunoassay (EI A) 
methodology were as follows: HBs Ag positive (>2/0.051), 
anti-HBs Ab positive (0.417/0.206), anti-HBc IgM Ab low 
positive (0.371/0.208), anti-HBc Ig<3 Ab st?:ong positive 
(>2/0.412), HBe Ag negative and anti-HBe Ab positive 
(0.197/0 . 830, a competitive assay). Both the anti- 
hepatitis A Ab and the anti -hepatitis C Ab were 
negative. Due to the discrepancy in the HBV markers, 
molecular methods were used to confirm the HBV antigen* 
The patient was continuously followed up for LFT that 
decreased consistently over the following ten months 
including AST 80 IU/L. However, the HBV markers that 
were repeated ten months after initial presentation 
revealed both HBaAg positive (>2/0 l 056) (DiaSorin, 
Italy) and anti HBs Ab positive (56/5} (BioMerieux, 
Mini-Vidas, Prance), and the persistence of a low 
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positive anti-HDc IgM Ab (0.303/0.221) (DiaSorin, 
Italy) . 

Example 1» Sxtract ian and Ampl j £ i nation of HBs DNA 
DNA was isolated and purified from 10 uL samples based 
on a guanidinium-thiocynate (GuSCN) lysis method. The 
single-step method of SNA isolation by acid guanidinium 
thiocyanats-phenol -chloroform extraction was used with 
some modifications. Five volumes of lysis solution [5.75 
M GuSCN, SO mM Tris-Gl pH7.5, 100 mM 2-mercaptoethanol 
and 15 ug/mL poly (A) ] were addsd to 1 volume of serum. 
After a brief vortex, the mixture was heated at 60°C for 
10 minutes. The DNA pellet was obtained with 
isopropanol precipitation, and was washed with 75% 
ethanol. Dried DNA pellet was then resuspended in 50 uL 
of PCR reaction solution, with 40 uM (each) of the 
first-round primers (Fl-S and Rl-6) . The mixture was 
heated to 95 a C for 3 rain, followed by 30 PCR cycles 
consisting of 94°C/45 sec, 55°C/45 sec and 72°C/45 sec in 
a thermal cycler (GeneAmp PCR System 9G0Q, Perkin Elmer, 
USA). 0.5 uL of the first-round i?CR product was then 
served as template for a second-round PCR amplification 
using Fl-7 and R13-2d primers pair consisting same 
cycles except annealing temperature was raised to 60°C. 
Positive PCR products, a DNA band of 604bp as expected, 
were detected in agarose gel electrophoresis. 



j 
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The PCR Primer sequences [nucleotide sequences were 
derived from HBV DNA (Accession number J02203) were as 
follows : 

Fiirnt- round Primer Set: 

Pl-6 (231-2S2) : CCTCACAATACCGCAGAGTCTA 

HI -6 (316 842: AGGGTTTAAATGTATACCCAAAGACAA 

Second-round Primer Sett 

Pl-7 (246-268) : QflGTCTAGACTCGTGGTQOACTT 
R13-2d (322-B43): ccgaittClAGGGTrrAAATGrATACCCA 
An 6coR I site was added at tha 5 '-end of R13-2d for cloning 
purpose. 

F.* a mn1e2: Se gn^e Alignment and Phvloqenetic Analysis 
Amplified PCR product was cleaned with a QIAquick spin 
column (Qiagen) and subsequently cloned for DNA 
sequencing and protein expression. Five clones were sent 
for DNA sequencing in order to obtain reliable DNA 
sequence determination. Nucleotide sequences were 
determined for both strands with the BigDye Terminator 
Ready Reaction Kit (PB Applied Biosystems, USA) on an 
ABI 377 DNA Sequencer (PS Applied Biosystems, USA) . 
Sequence analysis was performed using SeqMan 4.00 module 
of the Lasergene package (DNAStar Inc., Madison, wr, 
USA) . Sequence alignment and the construction of 
phylogenetic trees were computed by MegAlign 4.00 module 
of the lasergene package (DNAStar Cnc. , Madison, HI, 
USA) . Clustal multiple sequence alignment was U3ed 
through sequence weighting. The 28 reference strains for 
genotype grouping were derived from published sequences. 
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Example 3: S-IIBsAg Cloning and Tran sient Protein Expression 
The PGR product was digested by Xba I /EcoR I 
restriction enzymes. The 595 bp fragment encoded 86% of 
the S-HBsAg protein from amino acids Leu 32 to the end 

(lieu 226) . The fragment was then ligated into a 
previously constructed mammalian expression vector, to 
replace the wild- type ayw S-HBsAg fragment, which was 
placed downstream of a CMV promoter. The transfection 
was then performed on a COS -7 cell line using 
LIPOFECTAMIME Plus reagent (Life technologies, MD, USA) . 
Culture supernatant containing secreted variant S -HBsAg 
from the COS - 7 cell infections wag then harvested and 
fresh medium was added every 12 hours after 
transfection. Wild- type ayw [wt (ayw) ] S-HBsAg, 

(GeneBank accession number J02203), was also expressed 
for control U3e. 

Example 4: Recombinant HBsAg Antigen Immunoassay and Epitope Analysis 
Recombinant wt(ayw) and LBN variant S-HBsAg expression 
was determined by solid-phase EIA in a sandwich format. 
One polyclonal and a panel of six monoclonal antibodies 
ImAb(s)] were used in this study. They were goat anti- 
HBsAg {ay/ad) (Fitzgerald, MA, USA) , HB-1, HB-8, HB-9, 
HB-13, HB-14 and HB-16. All six mAb(s) were raised 
against serum derived wild- type H6sAg and were reactive 
to both ad and ay subtypes. SIA were used to measure 
serum and recombinant HBsAg reactivity. Basically, 
purified mAb(s) or polyclonal anti-HBsAg were coated on 
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a microtiter plate and kept at 4°C until use. Pirior to 
performing EIA, the plates were blocked with PBS 
containing BSA for 2 hours at 25°C. EIA was performed in 
a one-step sandwich format with 150 uL of sample (scrum 
or diluted recombinant HBsAg culture) mixed with 50 uL 
liRP conjugated monoclonal antibodies. The plates were 
incubated at 37°C for 90 minutes, then washed 6 times 
with PBS containing 0.005% Tween 20. The plates were 
developed by a final incubation Cor 3 0 minutes with 200 
ul of OPD solution (Sigma, USA), Adding, 50 uL of 4N 
Sulfuric acid then stopped the color development. The 
absorbance was read on an automatic microtiter plate 
reader (Molecular Devices, USA) and the results were 
expressed as optical density (OD) units at 490 nm. To 
evaluate the mAb reactivity to the native HBsAg and to 
the synthetic peptides, direct EIA procedure was 
performed. A serial dilution of each purified and 
quantity adjustified mAb was incubated on plates, which 
wexe previously coated with purified native HBsAg or 
oxidized peptides . Bouad murine IgG were detected by a 
second incubation with horseradish peroxidase conjugated 
rabbit anti-mouse CgG. The reactivity was ascertained 
by enzyme catalyzed OPD color development. Recombinant 
variant and wild- type 8 -HBsAg were also analyzed by 
western immunoblot , HBsAg culture supernatant was 
concentrated 15 fold by a centrifugal filter (Biomax- 
100, Millipore, USA) . The concentrate was run on a 
NuPAGE 10% Bis-Tris SDS Gel (Novex, San Diego, USA) and 



(& 6) 102-327000 (P2002-327000A) 



then transferred to nitrocellulose membrane. 
Transferred protein was immunoblottad with HBeAg mAb. 
The binding wa3 detected using an xmmunoblot system 
(BioRad, GAM-AP, USA) . 

Tem ple 5: HBs Variant DNA Sequence and Amino Acid ScgqenW Analysis 
The HBs DNA sequence of this novel Lebanese (LBN) 
variant was analyzed for genotypes. Sequence comparison 
between variant HBs DNA sequence and other 28 defined 
HBs genotype strain put this variant HB,s into genotype D 
group (Fig. 1) . Although serological typing on this 
patient's serum was not performed, the amino acid 
sequence of this HBs variant showed highest homology 
with ayw2 HBs subtype. Five amino acid mutations within 
position 32-226 of LBN variant were observed in all five 
Clones. They are 103 M (ATG)-» I (ATT) , 11B T (ACG)-> K 
(AAG) , 120 P (CCA) -> Q (CAA) , 170 L (TTA) -> S (TCA) and 
213 L (TTA) -> S (TCA) . At amino acid position 122, 
three clones revealed sequence Arg (AGA) while 2 clones 
revealed sequence as Lys (AAA) . ) . For recombinant LBN 
HBsAg expression, sequence with Arg (122) was used. 

U0 - 120 - 130 - 140 - ISO 
QMLPVCPLIPGSSTT^PCRTCTTPAQCWSM*PS(KCTKPSIK31ICTCI 

-I — K-Q 

Wild- type HB3Ag consensus sequence was derived from 
other three strains (X0249G, M32138 and S7) of the 
genotype D group. Bold indicates the "a" determinant 



102 - 

wt (ayw2) 

LBN 
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region (St irk HJ, Thornton JM, Howard CR. A topological 
modal for hepatitis & surface antigen, Intervirology. 
1992;33(3) :VJ8=>58) 

Example 6: Recombinant HBsAg Transient EKttregSiiQn in 

QQ S -7 C all 

The secreted recombinant H3sAg expression was in a range 
of 0.1-0.2 mg/liter, calibrated by a purified wild-type 
recombinant HBsAg. Only secreted HBsAg In. culture 
supernatant was examined for expression. There was no 
significant expression yield difference at 72 hours and 
144 hours time point. The culture supernatant harvested 
at 216 hours gave only 1/5 expressed HBsAg compared to 
the supernatants collected at 72 and .144 hours. 

Example 7= Imnumoreactivitv Analysis: 

Both the recombinant HBsAg (ayw) and the novel variant 
HBsAg (LBN) culture supernatants were tested for their 
reactivity by a panel consisting of six mAb(s). Culture 
supernatants were diluted 1:40 to insure the same 
quantity oi: antigen concentration. Amino acid mutations 
apparently affected four mAb(s) binding affinity . to wt 
HBsAg. HB-16 was affected most, losing almost 90% 
strength. Strikingly, the binding atreagth of two 
inAb{s), IIB-13 and H3-14, to the LBN variant was 
significantly increased to 5-6 fold. Peptide mapping 
revealed that these two antibodies were specific to the 
first loop linear sequence while mAb HB-9 was specific 
to the sequence from 137 tol47 # located in the second 
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loop region. All the three tnAb(s) , HB-l, HB-8 and HB-16, 
are conformation specific. They did not react with SDS 
denatured HBsAg in immunoblot but had higher dilution 
titer in direct EIA assay. On the other hand, the mAb(s) 
HB-13 and HB-14 blotted to both wild type and LBN HBsAg 
very well, indicating that these two mAb(a) recognize 
denatured epitopes, independent of the mutation sites. 
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Monoclone antibodies raised -gainst wild type HBsAg 
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Table 1 . Immunal reactivity of a panel of monoclonal 
antibodies to various antigens in EIA assay and in . 
western immunoblot 

* Relative reactivity wa* presented as 00 derived from 
each TBAb reactivity to LBN variant compared with OD 
derived from its reactivity to wt (ayw) which was set at 
100%. 

** mAb titer was expressed as dilution needed for each 
mAb to obtain a preset signal between OD«1.00 to 1.25 in 
a direct EIA with native KBsAg, 

# Reactivity was expressed as OD obtained from each mAb 
at indicated dilution. All mAb (a) concentration was 
adjusted at a same concentration start point. All peptide 
sequence was based on wt (ayw) . 

n.p. : not performed. Western immunoblot results were 
visually determined. 



(2 0) )02-327000 (P2002-327000A) 



4. Preferred aspects are provided as stated in the followings 

(1) An expression vector for expression of a variant hepatitis B 
surface antigen in a recombinant host, wherein said vector 
contains a recombinant gene encoding the variant hepatitis B 
surface antigen of claim 1. 

(2) A monoclonal antibody raised against the variant hepatitis B 
surface antigen of claim! . 

(3) A hybridoina cell lina which seorstas the monoclonal antibody of 
aspect®. 

(4) An assay kit for determining the presence of hepatitis B in a 
test sample, comprising: a container containing at least one 
monoclonal antibody which specifically binds co hepatiti3 B 
surface antigen wheroin the monoclonal antibody is a monoclonal 
antibody secreted by tha hybridoma cell line claimed in aspectG) . 

5. Brief Description of the Drawings 

Figure 1 illustrates the phylogeny tree of the HBaAg 
genomes and the accession numbers. Sequence o5 SI - 
S13 strains are obtained from reference (Norder H, 
Mammas B, Lofdahl S, Courouce AM, Magnius LO. 
Comparison of tha amino acid sequences of nine different 
serotypes of hepatitis B surface antigen and genomic 
classification of the corresponding hepatitis 3 virus 
strains, J Gen Virol. 1992 May;73 ( Pt 5):1201-8); 
Genflank accession numbers are given for the rest of 
strains. 
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1 . Abstract 

We isolated and characterized a now surface mutant of 
the hepatitis B virus surface antigen (HBsAg) . The 
mutant was isolated from a symptomatic patient with 
Down's syndrome who was found to be persistently 
positive for both for HBsAg and anti-HBs Antibody (Ab) 
with an equally long-lasting anti-HB core (c) IgM Ab 



2 . Selected Drawings 
Fig.l 



